1. Nutritional factors affecting the urinary excretion of acid-soluble peptides (ASP) were studied in rats. The ratio, total urinary nitrogen: ASP-form leucine+valine was lowest in the rats fed on a protein-free diet and increased as retained N:absorbed N decreased. The ratio was not affected by dietary protein level when the level was below the National Research Council (1978) recommended requirement, but increased greatly when it exceeded the recommended requirement.
Human beings and domestic animals excrete many kinds of peptides in the urine (Hanson & Fittkau, 1958; Ansorge et al. 1961 ; Skarzynski & Sarnecka-Keller, 1962; Meilman et al. 1963; Waley, 1966; Ansorge & Hanson, 1967; Hanson & Ansorge, 1967; Prockop & Kivirikko, 1967; Takita et al. 1974; Askenasi, 1975; Asatoor et al. 1976; Matsuki et al. 1976; Szymanowicz et al. 1979; Adams & Frank, 1980; Takahashi et al. 1987) . Ansorge & Hanson (1 967) identified human urinary peptides and showed that quantitatively a large proportion of the peptides are proline-or hydroxyproline-containing peptides. From those observations, they concluded that urinary peptides are composed mainly of the degradation products of collagen.
In spite of these extensive studies to elucidate the chemical structure of urinary peptides, less effort has been made to elucidate the dietary or physiological factors affecting the urinary excretion of peptides. Prockop & Kivirikko (1 967) reported that urinary excretion of proline-containing peptides increases when the degradation of collagen is presumed to increase, i.e. in Paget disease. Asatoor et al. (1976) also showed an increase in urinary peptides in Wilson's disease. These results suggested that the urinary excretion of peptides reflects some physiological or nutritional events in the body, especially the degradative state of body proteins, as pointed out by Skarzynski & Sarnecka-Keller (1962) .
In our previous paper (Noguchi et al. 1982) , we showed that the rate of urinary excretion of acid-soluble peptides (ASP) in protein-depleted women and rats is proportional to their metabolic body size. Furthermore, the rate of excretion of urinary ASP in protein-fed rats was greater than that in protein-depleted rats. However, the amino acid pattern of the total urinary ASP was little affected by dietary proteins, suggesting that urinary ASP are endogenous products. These results suggested to us that extensive studies on the rate of urinary excretion of ASP may lead to the discovery of a new index of protein metabolism in the body. The present work is a study of the effects of the quantity and quality of dietary Expt 3. Efect of a lysine-or tryptophan-deficient amino acid mixture on the urinary excrefion of ASP Male Wistar rats of body-weight 160 g were divided into six groups of five each. The first group was fed on the amino acid mixture prepared according to the National Research Council (1978) . Glutamic acid was supplied to give a total amino acid level in the diet of 120 g/kg (as crude protein). This diet will be referred to as the control amino acid diet. The second group received a lysine-deficient diet which was prepared by replacing lysine in the control amino acid diet by maize starch. The third group was fed on a diet which contained twice the lysine content of the control diet, achieved by replacing part of the maize starch by lysine monohydrochloride. The fourth group was fed on a tryptophan-deficient diet and the fifth group on a diet with twice the tryptophan content of the control amino acid diet. The last group received a diet containing twice the level of all amino acids in the control diet. These amino acid diets were given for 1 week and urine samples were collected for 2 d at the end of the period. N and ASP in the urine were analysed and the results are expressed as the ratio, N : ASP-form amino acids. The final body-weights (g) of the animals were: 188 (SE 5), 150 (SE 2), 193 (SE 8), 156 (SE 2), 196 (SE 8) and 199 (SE 2) for the rats fed on the control amino acid diet, tryptophan-deficient, tryptophan-excess, lysine-deficient, lysine-excess and twice the control amino acid level diets respectively.
Expt 4. Changes in the urinary excretion of ASP during growth in rats fed at two levels of dietary casein Five 5-week-old rats of 110 g initial body-weight were fed on the diet containing casein at 120 g/kg diet and the other five rats on the 240 g casein/kg diet, for almost 2 years. On eight occasions during this period (the time intervals are indicated in Figs. 6 (p. 331) and 7 (p. 332)), urine was collected for 48 h and the amount of ASP in the urine was analysed.
Expt 5 . Excretion of labelled ASP after injection of labelled amino acids Five male Wistar rats of 100 g initial body-weight were fed on the casein diet (120 g casein/ kg diet) ad lib. for 1 week. At this stage, the mean body-weight of the animals was 127 (SE 3) g. They were maintained on the casein diet and were injected with a mixture of 100 pCi ~-[3,4(n)-~H]valine (25 Ci/mmol) and 10 pCi ~-[U-'~C]proline (290 mCi/mmol) intraperitoneally. Urine samples (24 h) were collected daily for the following 9 d. On the last day, the mean body-weight of the rats was 164 (SE 5) g. The urine samples were collected daily in 10 ml sulphosalicylic acid solution (100 g/l) and after the collection period (24 h) the total volume was adjusted to 50 ml with deionized water. A portion of the filtered urine samples (30 ml) was desalted with Dowex 50W x 4 (H-form) as described previously (Noguchi et al. 1982) . The desalted samples were dried by rotary evaporation and the dried samples were dissolved in 5 ml deionized water. ASP were separated from free amino acids by chromatography using a copper-Sephadex column as described previously (Noguchi et al. 1982) .
The ASP fraction (fraction A of Noguchi et al. (1982) ) was desalted again as described previously and the desalted, dried ASP were dissolved in 5 ml deionized water. A 0.5 ml portion of each sample was mixed with 10 ml toluene-based liquid-scintillation cocktail (Kawakami & Shimura, 1974) and the radioactivity was determined for 3H and 14C using an Aloka liquid-scintillation counter (Aloka, Tokyo). The free amino acid fraction from Cu-Sephadex chromatography (fraction C of Noguchi et al. (1982) ) was also desalted as described for the preparation of the ASP fraction and the radioactivity in this free amino acid fraction was determined.
TADASHI N O G U C H I A N D O T H E R S

Analyses
Urine was collected for 2 d in 10 ml sulphosalicylic acid solution (100 g/l). A portion of the collected urine was retained for N determination. A 5 ml portion of the urine was diluted to give a final concentration of sulphosalicylic acid of 20 g/l. The precipitate was filtered through Whatman no. 44 filter paper and a portion of the filtrate (usually 5 ml) was desalted employing a Dowex 50W x 4 column (26 x 200 mm, H form). The samples thus obtained were dissolved in 5 ml deionized water. To 400 pl of this sample was added 20 p1 1 M-hydrochloric acid and the sample filtered through a 0.2 pm filter (SJHV04NS; Nihon Millipore.Kogyo Co., Yonezawa). The amino acid composition in the samples was determined using a Hitachi 835-50 amino acid analyser with a lithium-type column (2.6 x 250 mm). From the results of this analysis, the free amino acid content of urine was obtained. The total amino acid content of urine samples was determined after hydrolysis of the desalted urine for 24 h at 105" with 6 M-HCl. The difference between the total and the free amino acids was the amount of ASP-form amino acids. The total W-methylhistidine excretion was also obtained from the total amino acid analysis.
N in feeds, faeces and urine was determined by the micro-Kjeldahl method.
To calculate the efficiency of dietary protein-N retention, the endogenous urinary N was assumed to be mean body-wt of protein-diet-fed rats urinary N of the rats fed on protein-free diet x mean body-wt of protein-free-diet-fed rats' Metabolic faecal N was also presumed to be proportional to the mean body-weight for the protein-diet-fed rats and the protein-free-diet-fed rats, because there was no significant difference in the ratio, faecal N (mg): body-weight (kg) between the two groups of rats fed on the protein-free diet in Expts 1 and 2 (mean 99 (SE 5), mean 90 (SE 5) mg N/kg bodyweight respectively).
R E S U L T S
Relution between the urinary excretion of ASP-form amino acids and the total amino acids The regression factors ( Y = aX+ b, SD from regression) are shown in Table 1 , where Y is the daily excretion of the total acid-soluble amino acids (j.rmol/d) and X is that of ASPform amino acids hmolld). Amino acids not shown in Table I were omitted because the recovery during acid hydrolysis was questionable in the cases of tyrosine and methionine and some unknown compounds hindered the determination of free aspartic acid. The results show that almost all the acid-soluble amino acids are excreted as ASP-form amino acids. However, variable amounts of free glutamine or glutamic acid were excreted although the excretion of ASP-form glutamine or glutamic acid correlated with that of the other ASP-form amino acids.
In the following experiments we have used leucine and valine as representative amino acids when discussing the results. However, any amino acid except proline, hydroxyproline and glycine could be used to represent the ASP-form amino acids; the reasons for omitting these three amino acids will be discussed later (pp. 325-326) . Another reason for using valine and leucine was that the values for leucine, isoleucine, valine and histidine deviated relatively little from the regression (Table 1) . * The regression was statistically significant (P < 0.001) for all amino acids including glutamine/glutamic t Expressed as prnolld.
Coefficients
acid. Fig. 1 illustrates a comparison of the urinary ASP-form amino acid excretion patterns of rats fed on the control protein (casein)-containing diet and that of rats fed on the proteinfree diet. The amino acid patterns of urinary ASP for both groups of rats were very similar. These results were in accordance with our previous findings (Noguchi et al. 1982) , although the method of ASP analysis was different. This was also true in the case of other dietary proteins (values not shown).
Excretion of ASP-form amino acids
Almost all the ASP-form amino acid levels @mol/kg body-weight or pmol/kg bodyweight" 75) decreased, maintaining an unchanged amino acid pattern as the rats grew older (values not shown). This finding suggested that the amino acid pattern of ASP did not change significantly during growth and adolescence. However, the decrease in ASP-form proline, hydroxyproline and glycine was more rapid than that of the other amino acids, especially when the rats were fed on 240 g casein/kg diet (Figs. 6 (p. 331) and 7 (p. 332); only the values of proline are shown in Fig. 7 , but the changes in the values of hydroxyproline and glycine were similar to the change in the values of proline); that is, rats of approximately I20 g body-weight excreted relatively larger amounts of ASP-form proline, hydroxyproline and glycine compared with those of the older rats. The ratio of the daily excretion of ASP-form leucine+valine on the 120 g casein/kg diet during the first period (body-weight approximately 120 g) to that for the fourth period (body-weight approximately 380 g) was 2.78 (SE 0.23); the corresponding value for ASP-form proline was 5.17 (SE 068). results suggest that the origin of ASP-form proline, hydroxyproline and glycine is different, at least in part, from that of the other amino acids and implies that the excretion of ASPform proline, hydroxyproline and glycine has a different metabolic significance from that of the other ASP-form amino acids. We have, therefore, assumed that there is sufficient indication that the excretion of ASP-form leucine + valine reflects the status of whole body protein degradation, including the contribution from collagen degradation. (When whole body protein synthesis or degradation is discussed, collagen synthesis is also taken into account.) On the other hand, ASP-form proline, hydroxyproline and glycine mainly reflect the rate of collagen degradation, as presumed by many investigators (e.g. Ansorge & Hanson, 1967) . If our assumption is true, the decrease in the rate of collagen degradation on a unit body-weight basis during growth is faster than the decrease in the rate of whole body protein degradation (including collagen degradation), especially in the rats fed on a 240 g casein/kg diet. Fig. 2 shows the rate of urinary excretion of ASP in the rats fed on various protein sources. The excretion rate of ASP per kg body-weight was lower in the rats fed on the protein-free diet than that of the five groups of rats fed on various protein diets (P < 0.05). However, by Tukey's Q test (Snedecor & Cochran, 1967). there was no significant difference ( P > 0.05) in ASP-form leucine + valine per kg bodyweight between the five groups of rats fed on various dietary proteins. Fig. 3 shows that the ratio, total urinary N:ASP-form leucine+valine was lowest in the rats fed on the protein-free diet and showed a general trend in the order casein, wheat gluten supplemented with lysine and threonine, concentrated rice protein, isolated soyabean protein, gluten; although differences between adjacent diets did not always attain statistical significance. and the standard deviation of the regression coefficient was 0.20. The regression coefficient was significant (P < 0.01). Fig. 4(c) shows the rate of excretion of ASP, together with that of total N and Wmethylhistidine, in the rats fed on graded levels of dietary casein. AS shown in Fig. 4 , the excretion rate of ASP-form leucine + valine gradually increased as the N intake increased.
Expt I
Expt 2
The excretion of NT-methylhistidine did not change significantly when rats received more than 170 mg N/d (60 g casein/kg diet). On the contrary, the N excretion increased markedly when rats were fed on diets containing more than 180 g casein/kg. Fig. 4 ( a ) shows the ratio, total N:ASP-form leucine+valine as a function of N intake. The ratio did not change significantly when the rats were fed on diets containing 0, 60 or 120 g caseinlkg. However, the ratio was much higher for rats fed on diets containing 180 and 240 g caseinlkg. Expt 4 Fig. 6 shows that the excretion of ASP-form leucine + valine per kg body-weight decreased as the rats grew and increased later. The rats fed on the diet with 240 g casein/kg excreted more ASP-form leucine+valine into the urine than the rats fed on the 120 g casein/kg diet, when the rats were 5 weeks old (Table 2) . Although there was little evidence of differences between the two dietary groups during early maturity, the excretion rate of the 240 g casein/kg diet group substantially exceeded that of the 120 g casein/kg diet group for rats of 9 months of age and older. The increase in excretion was found to be accelerated (at (1978); NRC+ Lys, NRC+Trp, lysine or tryptophan respectively was added at twice the level used in the NRC diet; NRC-Lys, NRC-Trp, lysine or tryptophan respectively was omitted from the NRC diet; 2 x NRC, twice the levels of the amino acids in the NRC diet were added to the diet. **Mean values were significantly different from those for NRC dietary group (P < 0.01) by Student's t test. Other values were not significant.
about 1 year old) in the rats fed on the high-protein diet compared with the other group of rats. However, the pattern of changes in urinary excretion of W-methylhistidine during growth, maturation and senescence was different from that of ASP-form leucine +valine (Fig. 7) . Excretion of ASP-form proline decreased greatly as rats grew older and 30-weeknlrl rntc pwrrptprl a n n r n w i m n t p l v nnp-piohth nf the n m n i i n t nf ACP-fnrm n r n l i n p pwrrptpd hv 5-week-old rats fed on the high-protein diet (240 g/kg) and one-fifth of that of rats fed on the normal-protein diet (120 g/kg). Fig. 8 shows the excretion of labelled urinary ASP after injection of-labelled amino acids into rats. On the 1st day after the injection of labelled amino acids, rats excreted the highest amount of ASP-form radioactivity in both [3H]valine and [14C]proline. These results suggest that a large proportion of urinary ASP is rapidly labelled and excreted in the urine within 24 h. Quantitatively, the radioactivity excreted as ASP within 24 h of the injection The excretion of labelled free amino acids was also biphasic both in valine and proline (values not shown). Almost 64% of the total radioactivity excreted in the urine during 9 d was excreted on the 1st day in the case of free valine and 53 % in the case of free proline. The values for labelled free proline after 2 d were not as accurate because of the small amounts of labelled free proline excreted in the urine after 2 d.
Expt 5
The results obtained in the present experiment suggest that the origin of urinary ASP is metabolically heterogeneous.
DISCUSSION
In the present experiments, it was shown that the rate of urinary excretion of ASP is affected by the quantity and quality of dietary proteins. When the dietary casein content was below the recommended (National Research Council, 1978 ) requirement (i.e. within the region of efficient utilization of dietary proteins), the excretion of ASP paralleled the total urinary excretion of N and the ratio, N : ASP-form leucine + valine was constant.
However, when the dietary protein content was increased above the recommended requirement (120 g/kg diet), the ratio, N : ASP-form leucine + valine greatly increased ( Fig.   4(a) ). The ratio was low when rats were fed on a complete amino acid mixture, but was very high when a lysine-or tryptophan-deficient amino acid mixture was given (Fig. 5) . This finding suggests that the ratio, N:ASP-form leucine+valine could be employed as a simple index of the efficiency of dietary protein-N utilization. If N : ASP-form leucine + valine is high, impaired efficiency of dietary protein-N utilization will be suspected. This means that the ratio is useful for the assessment of the protein or amino acid requirements of man and animals. Furthermore, this method will also be useful to assess the nutritive value of new dietary proteins prepared by food processing.
When protein nutritional status is assessed, the rate of whole-body protein synthesis or degradation is also of major concern, as well as the efficiency of dietary protein-N utilization. Urinary excretion of ASP is probably also useful for the assessment of the rate of whole-body protein degradation. If the excretion of ASP-form leucine + valine per unit body-weight (not the ratio, N : ASP-form leucine + valine) is lower in some patients than it is in normal subjects, a lower degradation rate of body protein will be suspected ( Figs 2 and  4(b) ) and, if it is higher, enhanced degradation will be suspected. Increased excretion of ASP has been observed in diabetic rats (Noguchi et al. 1982) .
There are many people whose protein nutritional status should be assessed, e.g. children suffering from protein-energy malnutrition and patients receiving total parenteral nutrition. In many of these cases, N-balance studies to assess the protein nutritional status are too laborious or sometimes impossible to apply to hundreds of people. As pointed out by Harper (1976) , Bodwell (1977) and the Food and Agriculture Organization/World Health Organization/United Nations University (1985) , 'more rapid and less costly evaluation procedures are needed'. The present suggested method is simpler and may be applicable to numbers of children or patients. In particular, the difference in the pattern of excretion of urinary ASP (or ASP-form leucine + valine) from those of W-methylhistidine or total N as a function of dietary protein level (Fig. 4(c) ), or growth stage (Fig. 6) , suggests that the rate of excretion of urinary ASP could be employed as an index of protein metabolism.
The previously-described method for determining ASP-form amino acids after separating ASP from free amino acids by Cu-Sephadex chromatography (Noguchi et al. 1982) was replaced by the present method, because the new method was thought to be easier for practical applications. Although the present method is simpler than N-balance studies, it is still not suitable in every case. The following improvements may be practical. First, determination of ASP-form amino acids could possibly be replaced by determination of total amino acids, except when amino aciduria is suspected. The reason is that the contribution of free amino acids is relatively small and not as variable in many amino acids (Table 1) . Second, determination of some specific amino acids without using an amino acid analyser will bring about wider use of the present method. The use of total N excretion could be replaced successfully by that of urea-N. The present authors are examining these possibilities.
Intravenously injected exogenous peptides are usually degraded very quickly in the body, with only low levels excreted in the urine (for review, see Furst, 1985) . The kidney could be responsible for the degradation of the peptides in the plasma (aminopeptidases in plasma are also presumed to be responsible for the degradation). Thus, in the case of renal failure, dysfunction in the degradation of peptides and impairment of reabsorption of the undigested peptides is possible, and may exist also for endogenous peptides produced in many organs in the body. An increase in urinary excretion of peptides will result, independent of the rate of production of endogenous peptides. When the rate of urinary excretion of ASP-form amino acids is employed for the assessment of protein nutritional status, renal function should be examined carefully. Alternatively, enhanced excretion of urinary ASP could result from a defect in the degradation system for small peptides. Indeed, rats excreted increased amounts of urinary peptides when they were injected with an inhibitor of leucine aminopeptidase (EC 3.4.1. l), bestatin (Noguchi et al. 1983; Takahashi et al. 1987) . However, in this instance, an unusual excretion rate of peptides will be observed independent of physiological conditions of animals.
Another factor which affects the urinary excretion of ASP-form leucine + valine was found to be the age of the animals. Older rats excreted more ASP-form leucine + valine than young adult rats. This marked increase in excretion was not observed for ASP-form proline or W-methylhistidine, suggesting that the increase was not due to renal failure. Initially the increased excretion was more rapid in the rats fed on the excess-protein diet than in those given the recommended level of protein (National Research Council, 1978) . If the increased excretion rate of ASP in the older rats is related to the progress of senescence, excess protein intake should be carefully avoided in older animals. In the present experiments, we used rats at the rapidly growing stage to examine nutritional factors affecting urinary excretion of ASP. It will be very important to repeat the experiments using old rats. At present there is a lack of information about the turnover rate of whole-body protein in old rats. Waterlow et al. (1978~) showed that the rate of total protein synthesis increases by approximately 40 % in 700-d-old rats compared with 330-d-old rats. Goldspink & Kelly (1984) reported that the calculated rate of breakdown of whole-body protein decreased as rats grew older. The minimum protein intake of the rats was 210 g/kg diet, which was close to our 240 g/kg diet. They also reported that the calculated rate of breakdown of liver protein increased slightly. In another report (Lewis et al. 1985) , the same group of investigators showed an increase in the calculated rate of whole-body protein breakdown in older rats. It seems to be very important to elucidate whether whole-body protein synthesis or degradation increases or decreases with age in order to estimate the protein requirement for elderly people. From this standpoint, it will be very important to compare the variables measured by Waterlow el al. (1978a), Goldspink & Kelly (1984) and Lewis et al. (1985) with ours at the same time in the same animals. However the increase in the excretion of ASP-form leucine + valine in older animals is another characteristic of this index which differs from W-methylhistidine or ASP-form proline.
It is probable that urinary ASP are the degradation products of body proteins, including collagen. The findings of Ansorge & Hanson (1967) , showing that a high proportion of urinary peptides are proline-or hydroxyproline-containing peptides, i.e. the degradation products of collagen, favour this assumption. However, the origin of ASP containing amino acids other than proline, hydroxyproline or glycine, or at least some of them, may be different from that of collagen, because the ratio, ASP-form proline (or hydroxyproline or glycine) : ASP-form leucine changed as rats grew older (at the same growth stage, the ratio was affected little by dietary protein level or the origin of dietary proteins). ASP consist of many kinds of peptides (Takahashi et al. 1987) ; quantitatively, a high proportion of ASP are derived from collagen. However, the present results suggest that the remaining ASP may be useful for the assessment of protein nutritional status.
The biphasic nature of the excretion of urinary radioactive peptides after injection of radioactive amino acids shows that ASP consists of metabolically heterogeneous components. From the 2nd day, the decrease in excretion of labeiled ASP followed firstorder kinetics. Millward & Bates (1983) showed a similar pattern of excretion of radioactive N'-methylhistidine during 10 d after injection of [14C]methionine ; the half-life (during the first few days) was calculated to be approximately 3 d. In the present investigations, the half-life of the radioactivity of ASP-form valine after 2 d was 3.8 d and 4.0 d for ASP-form proline. The half-life reported by Millward & Bates (1983) for W-methylhistidine and halflives in the present experiments for ASP-form valine or proline are very close. WMethylhistidine has been assumed to be released as a degradation product of tissue proteins which contain this amino acid, i.e. actin, myosin and some other proteins. The close relation in half-life between ASP and W-methylhistidine suggests that the excretion of ASP reflects some similar metabolic events to that related to the excretion of W-methylhistidine (presumably the degradation of some body proteins).
In our previous paper (Noguchi et al. 1982) , we discussed the possible relation between ASP excretion and endogenous urinary N (EUN). EUN is defined as the minimum urinary N excreted by protein-deficient animals. This concept was examined in detail by Allison (1964) , Mitchell (1962) , and recently by the Food and Agriculture Organization/World Health Organization/United Nations University (1985) . Mitchell (1962) showed that EUN is proportional to metabolic body size (body-weight' '9. This concept of EUN is still important and useful in protein nutrition, for example, in the calculation of net protein utilization. EUN consists of many kinds of nitrogenous compounds, e.g. urea, creatinine, uric acid, peptides, ammonia, hippuric acid, etc. So, EUN is not directly related to the rate of some specific reaction(s) within the body. However, the rate of excretion of EUN gives valuable information about the protein metabolism of animals. The excretion of ASP-form amino acids shares some common characteristics with the excretion of EUN. The rate of excretion of ASP-form amino acids was proportional to metabolic body size, as shown in our previous paper (Noguchi et al. 1982) , when the growth stage and nutritional status of the animals were similar. The fractional synthesis rate of whole-body proteins is also known to be proportional to metabolic body size (Waterlow & Jackson, 1981) . It is very interesting that fractional synthesis rate of whole-body proteins, the rate of excretion of EUN and the rate of excretion of ASP-form amino acids are proportional to metabolic body size. If the rate of excretion of ASP-form amino acids is proportional to the rate of EUN excretion or the fractional synthesis rate of whole-body protein, determination of the rate of excretion of urinary ASP will give useful information about the status of protein turnover within the body.
Careful examination of the amino acid composition of ASP may also contribute to the elucidation of some hereditary disorders. It has been demonstrated that proline-containing peptides are specifically excreted into urine in prolidase (EC 3.4.13.9) deficiency (Goodman et al. 1968) . This finding also indicates the diagnostic importance of the analysis of urinary peptides. Waterlow et al. (1978h) pointed out the importance of the estimation of the rate of synthesis or degradation, or both, of body proteins. Information about the rate of synthesis or degradation, or both, of body proteins would be useful in the assessment of the metabolic status of people suffering from protein-energy malnutrition or other nutritional deficiencies, and in the determination of the status of hundreds of patients suffering from degenerative or progressive clinical diseases. In the field of basic science, it is possible to employ radioisotopes or stable isotopes for the estimation of synthesis or degradation rate of body proteins. However, it is very difficult to apply the methods of turnover studies to hundreds of children or patients because of cost, safety in the case of radioisotopes, and labour costs. It is necessary to find reliable indices of the rate of synthesis and degradation of body proteins for the preliminary screening of patients for further examinations. From this standpoint, the method of measuring urinary W-methylhistidine is presumed to be a good one (Ballard & Tomas, 1983) , although sometimes it can be unreliable (Rennie et al. 1982; Rennie & Millward, 1983) . The present method of measuring ASP is another proposed means of assessing the status of degradation of some body proteins or, hopefully, of whole-body proteins. However, the origin of urinary ASP should be carefully identified before it is concluded that urinary ASP can be employed as a useful index of body-protein degradation.
